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The electrophoretic technique offers the most accurate method for serum fractionation. This permits a quantitative separation of serum into albumin and into three major globulin fractions which are designated as alpha, beta and gamma components. In recent years electrophoretic anal-*yses of serum proteins have been performed by many investigators in a variety of diseases. The accumulated data from these studies have now attained sufficient size and agreement that they may be of value as an aid in the differential diagnosis of certain diseases or for following the course of specific infections, particularly with reference to persistence or cessation of activity. While any one or all of the serum fractions may be altered in various diseases, it would appear that, for certain types of pathologic disorders, a knowledge of the quantitative amount of serum gamma globulin and of serum albumin would offer considerable assistance to the clinician.
Because of the cost of the electrophoretic apparatus, the skill required in its operation and the time consumed in making these determinations, it is unlikely that this technique will become a routine laboratory procedure. Many chemical methods are available for the estimation of serum albumin. However, available chemical methods for quantitative gamma globulin measurement have not been employed extensively in clinical laboratories. Recently we developed a simple saltingout method for estimating gamma globulin. This method which will be described in detail elsewhere (1) will be considered briefly here.
To 1 ml. of fresh serum in a centrifuge tube is added slowly and with thorough mixing 0.5 ml. of saturated ammonium sulfate. After the tube has stood in the ice box over night, it is centrifuged at 3,000 R.P.M. for 30 minutes. The supernatant is discarded. The packed pre- tions of the "gamma globulin" during the course of a few specific illnesses.
Values for total serum protein, serum albumin and "gamma globulin" in normal subjects
Simultaneous determinations have been made in 30 normal subjects of the total serum protein (T.S.P.) serum albumin (A), total serum globulin (G) and of the globulin fraction precipitated with 33.3 per cent saturated ammonium sulfate which is referred to as G.G. 33.3. The serum albumin and total serum globulin were measured by the method of Howe (3) using 21.5 per cent sodium sulfate. The initial one-third of the albumin filtrate was discarded as recommended by Gutman and coworkers (4). The G.G. 33.3 was determined by our method, as already described (1). All proteins were measured calorimetrically by the dilute biuret method of Weichselbaum (2) . This method was calibrated and checked frequently with determinations of protein nitrogen, using a semimicro-Kjeldahl technique (5). The factor 6.4 was used for conversion of nitrogen to total protein.
In the control subjects there were 18 males and 12 females ranging in age from 18 to 35 years. All blood specimens were obtained in the morning approximately 2 to 3 hours after breakfast. Venous stasis was minimized by applying a tourniquet only immediately before withdrawal of the blood. All patients were sitting when samples were withdrawn. The results are presented in Table I Figure 1 the protein changes in an uncomplicated case of streptococcal pharyngitis are shown. In this particular case the protein abnormalities persisted for a considerable period after clinical recovery had ensued and the erythrocyte sedimentation rate had become normal. This pattern is somewhat similar to that obtained by Dole and coworkers (13) in electrophoretic studies made during the course of scarlet fever. stituents as determined chemically in a somewhat protracted case of acute rheumatic fever. In this instance, the "gamma globulin" remained elevated for a number of weeks after evidence of clinical activity had subsided and after the erythrocyte sedimentation rate had become normal. Somewhat similar observations were made in serial electrophoretic determinations of protein constituents in this disease by Dole and coworkers (13) and by Rutstein and colleagues (14) .
The alterations in protein constituents in a protracted case of rheumatoid arthritis are presented in Figure 3 . In this patient who was followed for one year, there were great fluctuations in the intensity of the disease as evidenced by clinical observations. Throughout most of the period of observation, the erythrocyte sedimentation rate remained greatly elevated. A rough correlation existed between clinical activity of the arthritis and the degree of abnormality in protein constituents. The changes observed in this patient are somewhat similar to the electrophoretic changes observed in an arthritic patient by Dole and Rothbard (15) .
Finally, Figure 4 illustrates the changes in the protein pattern of a patient with central nervous system syphilis who was subjected to malaria inoculata (plasmodium vivax). Fever was terminated on the 22nd day by quinine administration. In this patient a marked hypoalbuminemia developed during the febrile illness and was accompanied by an increase in the "gamma globulin." With subsidence of the infection, the protein constituents gradually returned toward normal values. Electrophoretic studies of protein components in similar patients have demonstrated similar findings (21) .
Possible clinical usefulness of gamma globulin determinations as indicated from reported electrophoretic studies Many of the electrophoretic findings in sera of diseased subjects have been summarized in the recent paper by Stern and Reiner (22) . It has been demonstrated that many.antibodies to human infections are concentrated in the gamma globulin fraction (23, 24) . Significant increases in gamma globulin occur during acute and chronic infections as well as in cirrhosis and congestive heart failure. Because of the numerous disorders in which this fraction is increased, its diagnostic value, as evidenced from a single determination, appears to have limited value. Even single determinations, however, in selected instances, when taken in conjunction with other clinical studies, may offer useful information. For example, in cirrhosis of the liver, the gamma globulin is greatly increased whereas in livers involved with metastatic carcinoma, this fraction is not increased (18) . The finding of an elevated rather than a reduced gamma globulin content in the nephrotic syndrome suggests an acute exacerbation of the renal disease (10) . The occurrence of a greatly elevated gamma globulin in a patient, suspected of psychogenic rheumatism, would cause one to consider more seriously the possibility of rheumatoid arthritis or a related disorder. Likewise, the finding of a normal gamma globulin content in the sera of patients, suspected of having certain diseases in which this fraction usually is increased, would have some value in exclusion of such processes.
The real value of serial gamma globulin deter-minations during the course of specific illnesses remains to be learned. From serial electrophoretic studies, it would appear that the rise and fall of gamma globulin in such diseases as beta hemolytic streptococcal' pharyngitis, rheumatic fever, rheumatoid arthritis, pulmonary tuberculosis and sarcoid might be a useful aid in evaluating the activity of these diseases (13 to 15, 25, 26) . In tuberculous infections at least, the gamma globulin fraction appears useful in determining the prognosis (25) .
SUMMARY
From an examination of 30 normal sera, the mean values were determined for total serum protein, serum albumin, serum globulin and "gamma globulin" as determined by chemical procedures.
The standard deviation and coefficient of variation for these constituents are indicated.
Similar studies were made repeatedly in 5 healthy subjects in order to determine the variation in these constituents in a given individual from time to time.
Serum albumin, serum globulin and serum "gamma globulin" were measured in a number of patients with various diseases. It is demonstrated that these values show at least qualitative similarity to electrophoretic findings in the same diseases.
The possible usefulness of serial determinations of these protein constituents during the course of specific illnesses is illustrated by a few examples. 
